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ABSTRACT -

L The testiﬁg effect is a phenomenon that may be
. described as follows:‘ following the reading of a prose passage, a
group of students who are given a posttest on the passage immediately

or shortly afterward will later recall more of the passage on a ', ~

? ____retention test than will-a-similar group—of-students-who -are not —

£

given the posttest. Testing as a means of directly enhancing prose
learning is generally not recognized and is not used much in the °*
.. schools. If it were, every period of instruction would be bfought to
a close with a short: test. Such a test could well be an ungraded-
"self-test, for its purpose.would be hot to manage the instructional"
. process, but to-consolidate the.learning experience that has just
"~ taken place. Testing in this sense is similar to practice or
rehearsal. The testing effect consolidates learning in terms of
degree of processing, not structurally. A test-thus provides a
stimulus for engaging in the consolidation of learning. The context
here is similar to that of most adjunct aids, such as learning
objéctives, inserted questions, and. typographical cueing, all of
which suggest ccrtain strategies to the learners. Research on the
testing effect has generally excluded, for experimental reasons, the
provisions of feedback, review opportunities, and test-anticipation
effects, in order to isolate the consolidation effect per se.
However, all of these other factors would likely be present in

?duc?tionalucontexts and would further add to the value of testing.
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:ij - Taking a test over a passage one has just studied can greatly

incrgase later recall of-fnformatipn from the passage (on a ‘
delayed rgfention test), even without feedback or further
T T review of;fhe~pass§ge. This important:phenomenoh,”kﬁown as ~
the testing efféct, is analyzed in thié‘péper for both its
. - ‘practical instructionaljimp]ipations and for its fheorefical
ones related to texf prdcessin?. The cqgniti&e progess "in- . i
, volved in this phenomenon is c$}1gd consolidation. A]Q;.cqn-
«»  Sidered is the relationship -of this effect with the effects . -;
of adjunct quéstions in text (mafhg@ggenics). The applica- . B
- " bility of each type of processing aid to practical instruc-~— 7]
tiénaf gftuations ig‘examined. The analysis concludes with
a view of text proéessing which emphasizes text in its in- “
."structionai setting. ’ |
) INTROQUCTJON ‘
" A’Qe]lrestablisﬁed phgndmenon, élthough one which is not currently accorded
mu;h interest, is the efféct of post-testing on the retention of prose
(Gates, 1917; §pitzer, 1939). This‘effect'is described as follows: ‘fol-
lowing the learning o6f a prose passage, a group of_students who are given

‘E? ‘ a post-test on the passage immediately or shortly afterQardgiwi11 later re-

9 call more of the stsage on a retention tesf than will a similar grouprof ; B

39 studeﬁts who are not given the initial post-test. This effect, pbtained ]
‘ :; without any. feedback being given to the_students, can be quite'réﬁarkable,
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s leadipg at times to a doubling of. the retention scores for the poet-tested '

Y

.. group (e.q., Jones, 1923-24; Duchastel, 1979a).

- - ¢

This testing effect can be considéred from two distinct perspectives.. On_
. the one hand, it is useful to ask what practical—implications—ean-bede u
Qe . t - - T R t e e R

« . rived from the phenomenon for teaching practice. And at’a more fundamental

level, gt is useful to consider the phenomenon w1th1n a theoretical frame-

~

work awd speculate about both the mental processes 1nvo1ved and the 1nstruc-

*”
..

tional strategies which are poss1b1e.

<

. “This péeee'is concerned with both practiéal and theoretical considerations.
It does not present new empirical evidence in the matter, nor does‘it’?e-
view literature .in depth, it attempts rather to give eerspect1ve to the
test1ng effect by exam1n1ng it w1th1n the contexts of education, psycho]ogy :

. and text processing. Specific research results can be sought out by the
interested reader by examining some of the titles listed i; the reference

"section. Unfortunately, thera exists to date no comprehensive review of the -

literature in this interesting area of research.

‘-

_ PRACTICAL IMPLICATIONS ’ ‘ T

In educational prétt?ée}_testieg e'student's knodledge of a piece of writy

. ten matertaf thch’wa§ assigned is usungj considered as an exercise in as- o
sessment, i.e., as one pf evaluating “the degree to which the student has
mastered the coﬁtent of the reading. There is a second function of testing
which is also generally recognized: that of enablind the student to_diag-
nose his errors or lack of kﬁdw]edge and, through feedback, to improve his

o »grasp of the subject. Thi$ latter function concerns in reality a direct

learning effect: the wnformation which is provided through feedbatk amends

or adds to the student's initial knewledge of the assigned reading material.




which 1nd1cates the status of a student s grasp.of some body of content.
The student 3 knowledge is assessed, and this in turn 1nforms the manage- '

ment of subsequent 1earn1ng and teach1ng activities.

]
I

The,,_fuect;oasenf assessment_axe_important—and-well—recognged_in_e...a,

tion. They are however only. part of .the p1cture of testing Testing as a

l

means of‘directly enhancing prose learning is generally not recognlzed. and

not much ‘made use of in the schoo]s. If it were. every period of instruc-

>

tion, every university lecture would be brought to a close W1th a short

test. Such a test could well be an ungraded self-test, for its purpose is

-

not primarily to manage the instructional process, but to consolidate the

learning-experience which has just taken place.

Testing in this sense is similar to practice or rehearsal. Every teacher

recognlzes the value of pract1ce for develop1ng skills (be they motor
skills, such as typ1ng, or intellectual sk111s, such as algebra) Every '
teacher also recogn1zes the value of rehearsal when--rote verbal Tearning

is 1nvolved, such as in learning a poem or the capitals of Eurcpe. Prac-

tice 1s also recognized as lmportant in areas;of appllcation. for nstance

in applying pr1nc1p1es of social psychology to actual situations, -or sta-

tistical methods to research problems. _When it comes to meaningful learn-

ing however, as say.in studying introductory psycholegy, German literattre,

philosophy and so on, practice is generally not considered essentjal. The '

emphasis is on comprehensjon, rather than on retention. It is assumed thai

proper comprehension leads inevitably to good retention. One consequence

of the research on the testing effect however is an awareness that testing

can greatly facilitate learning in the area of meaningtul learning as well.

Of- particular relevance for this symposium is the fact that textual mate-‘

rials genarally fall within this area.
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To sum up, research on the testing effect suggests that all instruction,

.
L4

-including.the teaching of abstract ideas, should conc!ude with a brief .
test, the purpose o? which is not primarily to assess learnino but to con-

solidate it. This is a suggest1on which is eminently pract1ca1, Tn the

3

sense that it is relat1ve1y easy to 1mp1ement (s:nce -no grad1ng need be

-1nvolved) and it could be done 1mmed1ately An essential. requ1rement how- W

g e gy

ever is a realization on the part of educators that testing is not solely
) K

a means of assessment, but ‘aJso a means of assisting learning.

SRS VO, J— S s e

THEORETICAL CONSIDERATIONS ] - - 7

The term consolidationhas already been used-.a few times in‘discussing the
testing effect in this paper. Consol1datlon would seem-to be the preferred
term for the phenomenon, but it does need some explanation, so 1 now turn
Yo an exam1nat1on of the phenomenon from-a theoretlcal perspective. The

d1scussnon remaans nevertheless couched W1th1n an educatlonal framework, for

we are cons1der1ng a very pract1ca1 phenomenon wh1ch can be app11ed to 1n-

e et e — . —e

struction and text 1earn1ng . ’,

The term consolidation is used to identify the underlying psychological
process because it is the act of retr1eV1ng 1nformatlon from memory wh1ch
enhances later retention of what was 1n1t1a11y processed Let me speculate
on what. happens. A student reads a text and builds up a representation of
the information being cammunicated. Within this representation,-indiviqyal
elements are encoded to‘a greater or lesser extent depending on a large .
"nombér of’factors. By encoded, I mean that the %nformation is fixed into
memory, But memory is not a r1g1d pn -off affair, it involves a quest1on of

degree:;- An element of knowledge is more or less well learned and will be

more or 1ess memorable later on.

.

 After having studjed the text then, our student has a memory of its elements

L4
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which is more or less robust. If he then attempts & test, our-student fur-

ther processes these elements of information, thus fixinb them a 1ittle more .
in memory and making them more résistant to forgetting. He in effect con-"

solidates his oosftion with respect to these memories before going on to -

something else, A para11e1 can be drawn here to the theoretical not1on of

. depth of process1ng. by wh1ch 1nfonnat1on is learned and remembered to the

extent of the attentvon and-elaboratton g1ven to it by the learner during

text process1ng (see DUChastelm 1981. for qua]1f1cat1ons.on this parallel).

o ~

' -~

The term consol1dat1on is borrowed trom the t1e1d of phySIolog1ca1 psychol-
ogy. There, it reters to a similar but distinct phenomenone Tearning fol-
Towed by a period of mental rest leads to better. retentlon than learning |
follewad by further.mental activity. In this gense,'learnihg.needs time to
seep in, SO to:speakf In testihg cf cour;e,'we are not providing inactiv-
ity, but-more activity, more processing of the same material. The parallel
in this instance lies_in the~provision of an occasion to follow learning:

ith a 51tuat1on which will help f1x that 1earn1ng in memory This view of

the phenomenon ties in nicely of course with the interference theory of mem-

ory. ; -
. N ks

. °
v

HoweQEF;mthe term consolidation also has another meaning, one which is not
appropriate hére. ‘Indeed, the *erm can have a structural connotation of re- ., °
lating elements together (synthes1s) as in the consol1dat1on of one's stock .
holdings or the consolidation of an enterprise. The equ1va1ent in text

learnihg would be the consolidating of one's representation of a topic, as
summaries are meant to do for instance. It is likely that certain types of
questions on a test might wel] assist learning in this way, but that isa °
different. phenomenon altogether. The testing effect con§olidate5'learning

not structurally, but in terms of degree of processing.




Other ways to characterize the process'underlying the testing effect might

be‘ih terms of mental review, or rehearsal, or simply practice. These ,
. ;

would all be adequate- substitutes for consoiidation but the term consolida-'
tion is preferred for practical reasons. It would probably be difficult to
convince teachers that a chapter ina soc10109y text, for. 1nstance, needs
to be practiced or rehearsed, for these terms are associated with skill de-
'Velqpment ‘and rote learning. Megtal review might be.more acceptable, but

associated with that term is the idea of a cdrsor}/overview demanding rather

’ . [
KY

little-mental effort. -

It is useful at this.point to move away from learning theor; and into the
wider framework gf instructional theory..‘The provisigh of a test following

. learning is an occasion for further précessihd’of the text contents which
were just learned. In this seﬁse,'a test is an explicit instructional de-
vice for getting the student to do something which he-might not do other-
wise. Some students do undoubtediy engage in se1f>test1ng after studying ’,
a text chapter, but more likely, most do not. A test, whether given by the
teacher or simply presented as a set of end-pf-chapter questions, provides
a stimulus for engagihg in the consolidation of learnihg./ The context here
is similar to that of most adjunct aids, such as learning objectives, in~

serted questions, typographical cueing, etc., all of which suggest certain

strategies to the learner.

It is prpfitable to contr.st testing with certain other instructional means
which:might be used to enhance text processing. First, is providing a test
more advantageous than simply asking students "to spend extra time in review-
ing the text on their own? The answer is yes (Nungester and Duchastel, in
press) and it is easy to see why: testing provides a challenge to the stu-
dent and furthermore provides a framework for-further processing. Review

in contrast is generally-unexciting and unfocused.

Q 6 poy
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What about testing versus the provision of inserted questions? Inserted
“duestions do consolidate jearning and they may even be more effective at
this than end-of-chapter questions since the relevant text-section being

questioried was ‘read more recently; the iyforhation in memory is thus more

that if a student cannot answer a question, no consolidation will océur.
It is also easier with insetted questions for a student to go back and’

search the text for.an answer if he cannot answer the question at first.

a
* . e »

It. is furthermare claimed that inserted questions can increase the depth of
.text process1ng generally, WItﬁ effects on 1nformat1on wh1ch is not ques-
tioned about (enhancenent of 1nc1denta1 1earn1ng) Therermay be some value
in this view, but such enhancement is either un11ke1y on'at any rate rather
minimil. Tne research on incidentalilearning from inserted questions is

« mostly inapplicable to practical text 1earn1ng situations, as has been ar-

gueu in detail elsewhere (Duchastel, 1979b)..

G
l

-~

“ o 4
On the whole then, it would intuitively seem that inserted questions might
be preferable to end-of-chapter questions or to a post-test. Testing how-
ever has the advantage of greater s?mplicity. A publisher can incorporate

inserted quest1ons in a text, but a teacher cannot. A teacher can however

eaS11y prepare a test and prov1de it to h1s~students*——Thus"fnserted‘qUES“—“——-—'—‘——

tions m1ght be better on theoretical grounds, but’ probably not so in prac-

2

- . . . L4

K '
CONCLUDING REMARKS ’

There remains much to be explored with respect to the testing effect, For

instance, are shcrt-answer questions preferable for retention to multiple-
- . : ' i

choice questions? Recent research on this issue has had ambiguous results

(Duchastel, 1980; Duchastel and Nungester, in press). And of course, “the

available and hence more consolidatible. It should be noted in this respect ,
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°practica1 p0551bilities for’ making use of the phenomenon in educat1ona1 set-

tings need much uther consideration. Research on the test1ng effect has
generally exc]ude , for exper1menta1 reasons, the prOV1s1on of feedback, of

review opportunities and test anv1c1pat1on effects, in order to' isolate the

the value of. testing.

consolidation effect per se. However, aTl of these other factors' would

1ikely be present in educational contexts ane would'probably further add to -

.t

.1 would like to"tonclude by moving up a notch ih abstraction to examine ad-

junct aids and text_processiﬁg'nbre;genera11y, As instructional research-

‘ers, we usually consider’text as’ straight prose. To this prose are then .
-. v .2 , San ) .
. added various.adjuhct aids such as questions, objectives, underlining and

so on, and we seek to determine whether these devices assist learning or \\_’/////

. not. This is a° laboratory-based view of the world and not necessar11y -an

unreasdnable one, although it can be, as much of the research on 1nserted

.qUestions demqhstrates. ' L

2

-

In educatlonal settlngs, it m1ght be preterable to view a text as a complete——§
entity compr1s1ng both a bas1c d1scourse (the content) and a supra-discourse
structure (the process1ng env1ronment, intluding adjunct a1ds) "Macdonald-

Ross and Waller (1975) argue ‘this case most conV1nC1ngly. TWO'reaSOns mo-

_iigate this view. One reas6n"Ts“that—text—fSJa—very-mé%teabfejform—of—com

municaticn, and the distinction between text and adjunct aids can be a

' R ! . , . .
rather fuzzy one. An advance organizer, for instance, is usually considered

~as an adjunct ald but in pract1ce it would likely simply be lnc0rporated

"More importantly, as text research has taken a definite turn toward text

into a text .(as a special 1ntroductory sect1on‘of a chapter, for 1nstance)

process1ng, what becomes interesting is not so-much the abstract value of

;individual devices or individual processes, but rather ‘the global process
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- - for instance, 1s‘jndicative of thls trend.. To text processing in_the nar- .

- Tow sense is added the interesting and relevant domain of text usage, i.e., -

>

study'strategies, In this context. text research 1s no longer concerned

With brief experimental oassages._hut_wnth—full—#Qedged—chapters—fronrtf't

books. Text processing is no Tonger studied#in artificial situations, byt
" - - in ones-whicn .:ulﬁstltally—mtrror>educational—settingsr—~$his~eontextwo£A~«—

.Course remains an. ideal, but one which can guide more constrained attempts

~~~~~~~

at understahding text processing. . L N

’
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